Abstract The highest rates of fetal alcohol syndrome worldwide can be found in South Africa. Particularly in impoverished townships in the Western Cape, pregnant women live in environments where alcohol intake during pregnancy has become normalized and interpersonal violence (IPV) is reported at high rates. For the current study we sought to examine how pregnancy, for both men and women, is related to alcohol use behaviors and IPV. We surveyed 2,120 men and women attending drinking establishments in a township located in the Western Cape of South Africa. Among women 13.3% reported being pregnant, and among men 12.0% reported their partner pregnant. For pregnant women, 61% reported attending the bar that evening to drink alcohol and 26% reported both alcohol use and currently experiencing IPV. Daily or almost daily binge drinking was reported twice as often among pregnant women than non-pregnant women (8.4% vs. 4.2%). Men with pregnant partners reported the highest rates of hitting sex partners, forcing a partner to have sex, and being forced to have sex. High rates of alcohol frequency, consumption, binge drinking, consumption and binge drinking were reported across the entire sample. In general, experiencing and perpetrating IPV were associated with alcohol use among all participants except for men with pregnant partners. Alcohol use among pregnant women attending shebeens is alarmingly high. Moreover, alcohol use appears to be an important factor in understanding the relationship between IPV and pregnancy. Intensive, targeted, and effective interventions for both men and women are urgently needed to address high rates of drinking alcohol among pregnant women who attend drinking establishments.
Introduction
South Africa is affected by rates of fetal alcohol syndrome (FAS) that are among the highest in the world [1] . The Western Cape of South Africa in particular has the highest rates of FAS ranging from 43.8 to 89.2 per 1,000 persons whereas the US and Canada have rates generally observed at 1 per 1,000 persons [2] [3] [4] [5] . FAS is directly linked to a multitude of negative health outcomes including deficiencies in the growth and development of mental and physical capabilities, in particular, damage to the central nervous system. The effects of FAS are life-long with only limited treatment available [6] [7] [8] . Furthermore, FAS has had a devastating impact on the Western Cape economy and health care system [9] .
Within many townships in the Western Cape of South Africa, heavy drinking occurs in informal drinking establishments or shebeens [10] [11] [12] [13] [14] [15] [16] . However, heavy drinking among pregnant women in South Africa can be traced back to a time during apartheid when workers, in particular Coloureds, were paid in the form of alcohol, also known as the 'dop' system. The 'dop' system itself has existed for hundreds of years in the Western Cape as an efficient way to both compensate farmers and dispose of wine considered unfit to drink [17] . Under the 'dop' system, women who became pregnant continued to drink heavily throughout their pregnancies. Many attribute this pattern of drinking behavior as leading to the establishment of informal drinking venues or shebeens and, ultimately, the high levels of drinking currently observed in townships across the Western Cape [18] [19] [20] [21] [22] . Given the devastating health outcomes associated with FAS, the alarmingly high rates of FAS in South Africa, and the recognition that proper prenatal health care can entirely prevent FAS, concerted efforts must be made to prevent the syndrome [8, [23] [24] [25] . However, to date, limited data exists to inform our understanding of the contextual factors relating to alcohol intake during pregnancy. This, in turn, has stymied efforts to intervene and provide prevention options [26] .
Prior research among women residing in South African townships has shown that pregnant women who drink alcohol are more likely to identify as smokers, report greater numbers of sexual partners, and higher levels of partner violence [27] [28] [29] . In general, pregnant women who drink alcohol live in overall riskier environments than their non-alcohol drinking counterparts and experience more dire health outcomes. Additional, yet mostly overlooked, factors concerning alcohol intake among pregnant women are the drinking patterns among expectant fathers. Although alcohol intake among expectant fathers is not routinely assessed, their alcohol use patterns may influence that of their partners. Limited data suggests that substance use among expectant fathers is positively correlated with both substance use among their pregnant partner and relapse of substance use postpartum [30] [31] [32] [33] . Partners within a relationship tend to display similar patterns of substance use and partner's cessation of substance use is a strong predictor of one's own cessation of substance use [34, 35] . However, there exists a limited understanding of alcohol use among expectant fathers and no studies have investigated this area of study among South African men with pregnant partners.
Based on the dire need for addressing high rates of FAS in the Western Cape, attention has been called to ''better understand the many social and psychological processes that contribute to risky drinking and sexual activities in these environments'' [17] . One potentially informative factor in understanding the context of alcohol intake among pregnant women is that of intimate partner violence (IPV) [36] . Reports of IPV demonstrate its remarkably high prevalence with around 40% of men in townships surrounding South Africa reporting this behavior [37] [38] [39] . A majority of the research examining IPV has demonstrated that it is related to multiple risk factors, including greater numbers of sex partners, increased sex risk behaviors, and relationship power inequality [40] . Research has also demonstrated that pregnancy can be a time of increased risk for IPV and negatively impact maternal and fetal health outcomes [41] . Some research has highlighted alcohol use among expectant fathers as a factor that is associated with a greater likelihood of perpetrating IPV against pregnant women [42] , and that alcohol use among pregnant women is associated with greater likelihood of experiencing IPV [43] [44] [45] . Although IPV has been investigated in regards to sexual risk taking, less is known about how IPV and IPV beliefs are related to alcohol use and pregnancy among both women and men. Thus, the relationships between alcohol use and IPV are understudied and potentially critical factors to understand when assessing the general health and well-being of pregnant women and men with pregnant partners.
For the current study we used cross sectional surveys to assess pregnancy status, alcohol intake, and IPV (perpetrating and experiencing) among men and women attending drinking establishments (shebeens) in Cape Town, South Africa. We chose shebeens, in part, as a venue to survey individuals as these persons likely represent those who are at highest risk for exposing their offspring to alcohol. Given the documented high rates of FAS in Cape Town, we predicted that alcohol use among pregnant women and men with pregnant partners would be elevated and consistent with their non-pregnant counterparts. We hypothesized that alcohol use would be associated with experiencing and perpetrating IPV and a greater likelihood of agreeing with IPV supportive beliefs among both men and women. Finally, we hypothesized that rates of IPV and IPV beliefs would be elevated among pregnant women and men with pregnant partners.
Methods

Participants and Setting
Participants were men and women attending shebeens in a peri-urban township in Cape Town, South Africa. The township is located within 20 km of Cape Town's central business district and consists of both people of mixed race (i.e., Coloureds) and Black Africans. A relatively new township, the community was established in 1990 and is one of the first townships in South Africa to racially integrate. Large numbers of indigenous Black Africans started settling in and around the township during the 1990's after government policies of racial segregation during Apartheid ended. The township sampled for this study, therefore, offers the opportunity to survey men and women of varying cultures residing within one South African community.
Venue Selection
Using an adaptation of the Priorities for Local AIDS Control Efforts (PLACE) community mapping methodology [46] , we located and defined alcohol serving establishments in the township for the current study. Alcohol serving venues were systematically identified by approaching a total of 210 members of the community at public places such as bus stands and markets, and asking them to identify places where people go to drink alcohol. Venues were eligible if they had space for patrons to sit and drink, reported [50 unique patrons per week, had [10% female patrons, and were willing to have the research team visit over the course of a year. Because venues attracted customers who were primarily either Black African (Xhosa speaking) or Coloured (Afrikaans speaking), three of each type were selected.
Study Procedures
With permission of owners, anonymous surveys were collected between October 2009 and February 2010 from a total of six alcohol-serving venues. Individuals inside the venue were approached by field workers to complete the 9-page survey questionnaire, which took on average 10-15 min to complete [47] . Care was taken to approach people as soon as they entered the venue in order to complete the assessment process before they became intoxicated. The field workers consisted of six staff members matched based on ethnicity to the majority of patrons in a given venue. Black African field workers spoke Xhosa and English, and Coloured field workers spoke Afrikaans and English. Surveys were administered in participants' preferred language. Field workers obtained verbal consent and allowed participants to complete the survey on their own, offering assistance with reading and understanding survey items when needed. Only 7% of participants required field staff assistance to complete the survey. Participants were given a small token of appreciation for completing surveys, such as a keychain or coffee mug. Surveys were repeated four times over a 1-year period. A total of 3,107 individuals were approached to participate, and 2,815 (91%) agreed. Surveys were scanned into a database using Remark Office OMR Version 6 (Gravic, Inc., Malvern, PA) and manual checks were done to identify errors. All study procedures were approved by the ethical review boards of Stellenbosch University, the University of Connecticut, and Duke University.
Measures
Measures were adapted from previous research conducted in South Africa and were administered in the three languages spoken throughout the township; English, Xhosa and Afrikaans. All of the measures were translated and back-translated to produce parallel forms.
Demographics and Pregnancy Status
Participants were asked to report gender, age, education, ethnicity, marriage, HIV testing and diagnosis, employment, whether their house has electricity or running water, whether they have children, if they came to the bar to find a new sex partner, and if they or their partner was currently pregnant.
IPV and IPV Beliefs
Participants were asked to report on whether they had experienced or perpetrated partner violence in the past 4 months. Items were focused on assessing physical (hitting a sex partner or being hit by a sex partner) and sexual (forcing sex or being forced to have sex) violence. These items consisted of four questions addressing their experiences with violence and participants gave a dichotomous yes/no response. Furthermore, participants were also asked to answer four questions regarding intimate partner violence beliefs. Example items included, ''Hitting a women is sometimes necessary to keep her in line'', ''It is understandable that a man will hit his women if she is disrespectful of him'', ''A man is expected to discipline his woman'', and ''There are time when a man should hit his women because of the things she has done''. Responses consisted of a dichotomous yes/no. For multivariate logistic regression analyses both partner violence items and partner violence beliefs items were added together to form two separate composite scores each ranging from 0 to 4.
Alcohol Use
Alcohol use was assessed using various measures each capturing unique components of alcohol intake [48] . Alcohol frequency: Participants were asked to report how often they have a drink containing alcohol; responses ranged from 'never' to 'more than 4 times a week'. Alcohol consumption: Participants reported how many drinks containing alcohol they have on a typical day when they are drinking; responses ranged from 'I don't drink' to '10 or more'. Binge drinking: Participants reported how often they have six or more drinks in a single occasion; responses ranged from 'never' to 'daily or almost daily'. Current drinking: Participants were asked if they planned on drinking at the bar that evening; responses were a dichotomous yes/no.
Data Analyses
We conducted descriptive analyses of sample demographic characteristics, IPV and IPV beliefs, and substance use. Chi-square analyses for categorical variables and t tests for continuous variables were conducted to assess for similarities and differences between gender and pregnancy status within gender. Next, we used generalized linear modeling to assess the relationships between pregnancy, alcohol, IPV and IPV beliefs. For continuous outcome variables (alcohol frequency, alcohol consumption, and binge drinking) we specified a linear model as these variables demonstrated normality, and for dichotomous outcome variables (current drinking) we specified an binary logistic model. Results are reported as relative rates (RR) for continuous variables and odds ratios (OR) for dichotomous variables. There were less than 5% missing data for any given variable. For all analyses, we used P \ .05 to define statistical significance. PASW Statistics version 18.0 (SPSS Inc., Chicago, IL) was used for all analyses.
Results
Participants were approached at six different shebeens and 2,815 agreed to fill out a survey assessment. Of these participants, 690 (24.5%) had previously filled out a survey on a prior occasion. Duplicate responses were removed leaving 2,120 participants (1,210 men and 910 women) in all further analyses. Thirteen percent of the sample reported being pregnant (13.3% [n = 119] of women) or partner pregnant (12.0% [n = 144] of men). On average women were older than men but there were no differences in regards to age between pregnant and non-pregnant participants (see Table 1 ). Men reported higher levels of education than women and non-pregnant women reported higher levels of education than pregnant women. Coloured women were most likely to be pregnant. Pregnant women were twice as likely to report having received an HIV diagnosis compared to non-pregnant women. In a subsequent analysis, there was a slight trend towards pregnant women having been more likely to have tested for HIV, X 2 = 3.08(1), P = .08. Men were about twice as likely to be employed compared to women. Pregnant women and men with pregnant partners more often reported being married. Men with pregnant partners were more likely to report that they were at the bar looking for a new sex partner; this relationship was marginally significant among pregnant women as well (P = .06). On the whole, more men than women reported going to the bar to meet a new sex partner.
IPV and IPV Beliefs
Agreement with IPV beliefs was high among the sample, with 73.6% of participants endorsing at least one item, 43.8% at least two items, 24.4% at least three items, and 10% endorsed all four items. Pregnant women were more likely than non-pregnant women to report agreeing with IPV beliefs. Likewise, higher rates of agreement with IPV beliefs among men with pregnant partners compared to men without pregnant partners were observed (see Table 2 ). In regards to experiencing or perpetrating IPV, 24.8% of the sample reported at least one type of IPV, 13.2% at least two types, 5.2% at least three types, 1.3% reported all four types of IPV in the past 4 months. Pregnant women were more likely than non-pregnant women to report having been hit by a sex partner, and men with a pregnant partner were more likely than men without a pregnant partner to report having been hit by a sex partner. Men with pregnant partners were most likely to report hitting a sex partner in the past 4 months. Moreover, men with pregnant partners were most likely to report having been forced to have sex in the past 4 months, with one in five men reporting this form of IPV. Overall, men with pregnant partners reported the highest prevalence of IPV.
Alcohol Use
Among both women and men alcohol use was reported at exceedingly high levels; this finding was true for pregnant women and men with pregnant partners as well. There were no differences in alcohol frequency, consumption, binge drinking, or current drinking between pregnant and nonpregnant women (see Table 3 ). For pregnant women in particular, only 10% reported not drinking, while 41% reported drinking at least twice per week or more often, 65% reported having at least 3 drinks during a typical drinking session, and 60.5% reported drinking that evening. Pregnant women were twice as likely as non-pregnant women to report binge drinking daily or almost daily (8.4% vs. 4.2%). Men with pregnant partners reported similar alcohol intake as men without pregnant partners. On the whole, men were more likely to report higher levels of alcohol use than women; in particular, drinking alcohol 4 or more times per week, higher alcohol consumption, greater frequency of binge drinking, and more likely to report drinking that night.
Relationships Between IPV Beliefs, IPV and Alcohol Use
We assessed the association between the two IPV scales (reporting IPV and endorsing IPV beliefs) and alcohol use for each of the alcohol measures (see Table 4 ). Analyzing the relationship between IPV and alcohol use, and IPV beliefs and alcohol use showed that, overall, as alcohol use increased so did reporting IPV and IPV beliefs among nonpregnant women and men without pregnant partners. Among pregnant women, increased prevalence of IPV was associated with increased alcohol consumption and binge drinking but not alcohol frequency or current drinking. Alcohol use was not associated with IPV or IPV beliefs among men with pregnant partners.
Discussion
Consistent with what is known regarding the high rates of FAS, we found high levels of drinking among pregnant women in shebeens. Given that participants were recruited from alcohol serving venues, elevated rates of alcohol intake are to be expected. However, these rates are alarmingly high and we likely gained information about alcohol use among pregnant women who are most in need of intervention. Rates of current drinking, frequency of drinking, and binge drinking suggest that substantial numbers of pregnant women in our study continue to drink often and heavily during pregnancy. Based on findings from the current study, IPV and IPV beliefs are important factors in understanding the context of alcohol use for both pregnant women and men with pregnant partners. Among participants attending alcohol serving environments in the Cape Town area, pregnancy is associated with IPV. Not only are experiences of violence more common among pregnant women but there is also increased endorsement among pregnant women and men with pregnant partners in terms of agreeing with IPV beliefs. Of particular note are the overall high rates of IPV in the past 4 months among men with pregnant partners compared to men without pregnant partners. We observed an association between having a pregnant partner and hitting a sex partner, being hit by a sex partner, and having been forced into sex. These findings warrant further investigation into whether pregnancy is more likely to occur among men and women who experience IPV or whether pregnancy increases the likelihood of IPV.
To our knowledge this study is the first to examine alcohol intake behaviors, IPV and pregnancy among samples attending alcohol serving venues. Overall, we found drinking behaviors were related to IPV under certain circumstances. For example, it appears that for individuals who are not pregnant/partner pregnant, partner violence is associated with all four alcohol intake measures. Longitudinal analyses are needed to confirm this relationship. However, for pregnant/partner pregnant individuals, higher rates of experiencing and perpetrating IPV are observed across various levels of drinking; with the exception of a positive correlation between alcohol consumption, binge drinking, and partner violence among pregnant women. These findings suggest that pregnancy itself, regardless of drinking behaviors, is associated with IPV and increased drinking for both men and women in this sample.
Paradoxically, we found that a desire to meet a new sex partner was associated with being pregnant among women or partner being pregnant among men. Although the nature of the relationship between pregnancy and seeking out new sex partners is unclear (i.e., data preclude us from making causal conclusions), pregnancy appears to either occur more often among partners who lack relationship fidelity or pregnancy engenders upheaval in relationships and a greater likelihood of seeking out new sex partners. Future research in these areas is needed to investigate these relationships.
Findings from the current study should be viewed in light of their limitations. Results are limited to men and RR relative rates * P \ .05, ** P \ .01, *** P \ .001
women attending shebeens and can't be generalized to the larger population. Findings related to drinking are likely to vary between people who do and do not attend shebeens. Data were cross sectional, which prevents reporting on causal findings. We also relied on self-report of potentially stigmatizing information, which could potentially bias responses. Our measure of IPV was limited to physical and sexual violence, which does not encompass other forms of violence such as verbal and emotional abuse or neglect.
Further information on the pregnancy, contraceptive practices, knowledge of FAS, and general prenatal health among pregnant/partner pregnant men and women were not included in the current assessment and, therefore, we are unable to assess how these factors may inform our findings. Participants with partners were not linked in the study, which precludes us from the ability to draw dyadic level conclusions with the current data. Future research would benefit from an understanding of at what gestational time point these women typically learn of pregnancy and what immediate and long term changes, if any, are made in regards to alcohol intake. Data from the current study support the need for interventions and informational campaigns to address drinking and IPV among men and women of child-bearing ages attending drinking establishments. Although there are efforts being made to intervene with HIV positive pregnant women 49] in South Africa, it appears that the need for intervention is much greater and that men should be an integral part of prevention. Furthermore, shebeens may serve as an ideal environment for targeted interventions as well as for identifying and intervening with expectant men and women. Greater emphasis on substance abuse treatment as part of prenatal health care must be made a priority. Women in the current sample likely represent those who are at highest risk, worldwide, for delivering newborns affected by FAS. Efforts to change the course of the FAS epidemic among these men and women are, therefore, urgently needed.
